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[57] ABSTRACT 
A means for producing electricity from an electrochem 
ical reaction as well as for storing and recovering elec 
trical energy, which utilize electrochemical reactions. 
The basic galvanic cell comprises a ?rst solid non-por 
ous body capable of storing large quantities of an ioniz 
able species (this is the case with a metal hydride and 
hydrogen) the ionized species (H+ ions) migrating 
through a thin-?lm solid electrolyte (alumina) towards a 
second body (oxygen or atmospheric air) where the 
electrochemical reaction takes place (and the water 
produced is easily eliminated). The internal resistance of 
the cell is low because the electrolyte is in thin-?lm 
form. The technology of thin-?lm deposition is possible 
because the ?rst body is a non-‘porous solid. 

7 4 Claims, 2 Drawing Figures 
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GALVANIC CELL FOR'THE ELECTROCHEMICAL 
PRODUCTION 0R STORAGE OF ELECTRICAL 

, I ENERGY . 

BACKGROUND OF THE INVENTION" '" 
The present invention relates toga solid-electrolyte‘ 

galvanic cell ‘and to electrocheniical‘devices for‘ the 
production and/or storage of electrical energy, which 
utilise this kind of cell. The invention has applications in 
the ?eld of “combustion cells” or “fuel cells”, as well as 
in the storage of electrical energy in electrochemical 
form in accumulators. 
Those skilled in the art will be aware of the principle 

of solid-state galvanic cells in which a metal electrode 
(silver, lithium) produces an electro-active compound 
(Ag+ ion for example) which is transported by a solid 
electrolyte (silver chloride, silver iodide) and reduces 
compounds existing in a second electrode. An electro 
motive force then appears between the electrodes, 
which is proportional to the reduction of the free en 
ergy in the system. 

SUMMARY OF THE INVENTION 

The present invention aims at obtaining a‘solid elec 
trolyte cell which makes it possible to form a device 
capable of producing or storing large quantities of elec 
trical energy. 
According to the invention there is provided a gal 

vanic cell of the kind in which an electrochemical reac 
tion employing at least one ionisable species, is used to 
produce electrical energy from chemical energy or to 
transform chemical energy into electrical energy, com 
prising: 

(a) a ?rst solid non-porous body capable of storing an 
ionisable species having a high coef?cient of diffu 
sion within said body; 

(b) a ?rst electrode constituted by a grid of a material 
able to be a catalyst of the ionisation of said ionisa 
ble species; 

(c) a polycrystalline ceramic ?tted to be deposited on 
the ?rst body according to the technology of thin 
?lm deposition, constituting a layer so thin as to 
exhibit a low ohmic resistance to the current of the 
ion produced by said ionisable species and a rela 
tively high ohmic resistance to the electronic cur 
rent; 

(d) a second electrode constituted by a grid; 
(e) a second body capable of receiving or furnishing 

said ionisable compound, producing electrical en 
ergy in the process, or to generate said ionisable 
compound by absorbing electrical energy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and other of 
its features rendered apparent from a consideration of 
the ensuing description and the accompanying draw 
ings in which: 
FIG. 1 illustrates the principle of the invention; 
FIG. 2 schematically illustrates an embodiment of the 

invention (fuel cell) offered by way of example. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In accordance with the principle of the invention, a 
?rst body, occupying a volume, for example of cylindri 
cal shape, and a second body 2 of the same shape, are 
plated at their flat, mutually opposite faces, with grids 3 
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2 
and 4 constituting electrodes possessing electrical con 
nections 31 and 41. Between these electrodes, there is 
located a solid electrolyte layer 5. 
The body 1 is capable of storing large quantities of an 

ionisable species, for example hydrogen, due to the high 
coef?cient of diffusion of the latter in the body I, said 
body being for example a metal or a metal hydride. The 
body 1 should not be porous to make it possible to use 
the thin-?lm deposition of the polycrystalline ceramic. 
The electrode 3 is capable, by catalysis, of promoting 

the formation of the desired ion from the ionisable spe 
cies. This electrode, in the case of hydrogen, is for ex 
ample made of nickel or platinum. 
The electrode 4 is capable of promoting the reduction 

of the chemical compounds existing in the body 2, by 
catalysis. » 

One method of manufacture of the cell comprises for 
example the following steps: 
on the body 1, the layers 3, 5 and 4 are deposited 

utilising the conventional technology of thin-?lm depo 
sition supplemented, as far as the grid-shaped electrodes 
are concerned, by a process of photolithography; 

the body 2 is then added, using containing means, if 
the body is in the liquid or gaseous state. 
Two modes of operation are possible in the general 

case covered by the invention: 
(1) the production of electrical energy, the ions 

formed at the electrode 3 migrating towards the elec 
trode 4 and then chemically attacking the body 2 which 
gives rise to the development of the electromotive force 
between the connections 31 and 41; 

(2) the storage of electrical energy by the reverse 
process, a reverse electromotive force then being ap— 
plied between the electrodes 3 and 4. 
FIG. 2 illustrates a fuel cell in which the hydrogen 

produced by the body 1 (metal M charged with 1-1;) is 
transformed into H+ ions by the nickel or platinum 
electrode 3. 
The polycrystalline ceramic capable of carrying H+ 

ions is for example alumina. 
The top part of the cell is constituted by a reservoir 

20 with a valve 21, into which oxygen is introduced. 
The cell can be operated in the open air. The water 
produced is easily eliminated. 
The metal of the electrode 4 is a conventional catalyst 

in the combination of hydrogen and oxygen and in their 
dissociation. 
The operation of this kind of cell is reversible: electri 

cal energy can be stored in large quantity and recovered 
afterwards. 
What is claimed as new and desired to be secured by 

Letters Patent of the United Stated is: 
1. A galvanic cell of the kind in which an electro 

chemical reaction employing at least one ionisable spe 
cies is used to produce electrical energy from chemical 
energy or to transform electrical energy into chemical 
energy, comprising: 

(a) a. ?rst solid non-porous body belonging to the 
group of metals and metal hydrides capable of 
storing an ionisable species having a high coef?ci 
ent of diffusion within said body; 

(b) a ?rst electrode constituted by a grid of catalytic 
material positioned on one side of the ?rst non-por 
ous body; 

(0) a polycrystalline ceramic deposited on the ?rst 
body through and over said grid according to the 
technology of thin-?lm deposition, constituting a 
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layer so thin as to exhibit a low ohmic resistance to ?rst bod is a metal h dride and 5 id i0 i b1 8 - - 
the current of the ion produced by said ionisable y y a n sa 6 pecles ls 
species and a relatively high ohmic resistance to hydrogen‘ 
the electronie current; and 3. A galvanic cell as claimed in claim 1, wherein said 

(d) asecond electrode constituted by a grid of cata- 5 polycrystalline ceramic is alumina 
lytlc “.‘ateml dlsposgd on top of the: polyclyslaume 4. A galvanic cell as claimed in claim 2, wherein said 
ceramic for promoting the reduction of iomzable _ ~ _, _ 
Species_ cell is placed in oxygen or atmospheric arr. 

2. A galvanic cell as claimed in claim 1, wherein said " "' * "' * 
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